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Preface 


For many years, urethral reconstruction was considered a complex problem 
for urologists, requiring complex position of the patient on the operative 
table (exaggerated lithotomy position), complex heavy retractor 
(Bookwalter retractor), and complex set of instruments (Turner-Warwick 
instruments). Only few urologists were trained and specialized in this 
surgery; the surgical procedures were not codified, and the choice of 
surgical techniques was primarily based on personal opinion and experience 
of surgeon. Introduction of new surgical approaches and techniques were 
infrequently reported. Moreover, the results, in the hands of a general 
urologist, were unsatisfactory with high incidence of postoperative 
complications. The surgical techniques suggested by the urologists involved 
in this difficult reconstructive field were difficult to understand and to 
reproduce in the hands of other urologists. For many years, simple urethral 
surgery was considered complex. The main aim of our work and this book 
is to transform complex surgery into simple, to render urethral surgery 
easily and safely reproducible in the hands of any surgeon. 

This seems possible with the advent of new surgical instruments (e.g., 
simple retractor, silicone catheter, and excellent suture material), 
techniques, approaches, and substitute materials, and the widespread use of 
Internet. 

In the past, urethral reconstructive surgery was mainly based on tissue 
transfer techniques using genital skin flaps. Today, genital skin flaps may be 
required occasionally in complex reconstructions. 

In our book, we have not included the use of genital skin flaps because in 
the era of robotic surgery, we prefer to promote minimally invasive 
techniques to preserve penile cosmesis and anatomical and functional 
integrity of the genitalia. 

Using the techniques we have presented in this book it will be possible to 
repair the majority of urethral strictures. With some modifications, these 


techniques may also be used in selected patients with failed hypospadias 
repair and lichen sclerosus, which represent the most difficult population to 
treat. Of course, modifications of these procedures are available in the 
literature or should be suggested by the reader. 

Here we present the standard procedures for treating strictures in 
different parts of the urethra due to various etiologies. 

We hope the book achieves its goal and is of use to the reader. 


sanjaybkulkarni@gmail.com 


info@urethralcenter.it 


Oral Mucosa for Urethroplasty 


Historic Background 


For many years, oral mucosa has been used in the reconstruction of oral and 
maxillofacial defects, in repairing the conjunctival mucosa of the eye, in 
oral pharyngeal reconstructive surgery, and in reconstructing vaginal 
defects." 

In 1941, Humby described, in the British Journal of Surgery, the use of 
oral mucosa in an 8-year-old boy with penoscrotal fistula after failed 
hypospadias repair.* Humby reported, “with some misgivings, mucous 
membrane from the lower lip was taken for the implant”.* The oral graft 
necrosed 6 days postoperatively, and Humby hypothesized that this was due 
to the lack of available ventral penile skin, resulting in incomplete coverage 
of the graft and insufficient vascularity.* The site was subsequently repaired, 
ultimately resulting in a successful outcome.’ 

Current publications always credit Humby as being the first surgeon to 
perform urethroplasty with oral mucosa.’ Some authors suggested that in 
1894, KM Sapezhko, Professor at the University of Kiev, reported four 
clinical cases of urethroplasty with oral mucosal graft.** Furthermore, these 
authors also documented that in 1902 IA Tyrmos, from Odessa, reported 
two cases of oral mucosal grafts in patients with a urethral fistula.*” These 
authors concluded that future publications on the use of oral mucosa for 
urethroplasty should credit the Ukrainian surgeons with pioneering this 
method.” 

In 1992, Burger et al. re-introduced oral mucosa as a tissue source for 
urethroplasty procedures reporting its use in a canine and a small (six cases) 
clinical population.° One of the 6 patients experienced meatal stenosis at 1- 
year follow-up, while the remaining cases were a success.° These authors 
first described the nasal intubation and the harvest of the graft from the 
inner aspect of the cheek with suture of the harvesting site.‘ 

A month after the results of Burger et al. were published, Dessanti et al. 
reported 8 combined bladder mucosa and oral mucosal grafts for 


hypospadias repair.” These authors reported that the mucosa was harvested 
from the inner surface of the upper and/or lower lip.” 

After Burger’s and Dessanti’s articles, the use of oral mucosa graft was 
popularized mainly in pediatric urological reconstructive urethral surgery. 

The first article on the use of oral mucosa for repair of penile and bulbar 
urethral strictures in adult patient was published in 1993 by El-Kasaby et al. 
from Egypt.* These authors reported that the mucosa was harvested from 
the inner surface of the lower lip with suture of the harvesting site.* 

The modern era of the use of oral mucosa for anterior urethroplasty 
began in 1996, when Morey and McAninch fully described the technique of 
harvesting oral mucosa from the cheek, using a special mucosa retractor and 
stretcher.? Moreover, these authors suggested that two surgical teams work 
simultaneously, with each having its own suction, instruments, and cautery.° 
One team harvests and prepares the graft, while the perineal team exposes 
the diseased urethra.? This method saves time and prevents cross- 
contamination.’ 


Introduction 


The mouth is a valuable source of substitute mucosal material for 
urethroplasty. The urologist must be familiar with all of the various surgical 
techniques suggested for harvesting graft from the mouth. The oral mucosa 
is architecturally similar to the stratified squamous epithelium of the penile 
and glandular urethra, making it exceptionally adaptable for urethral 
substitution. The cheek is an irreplaceable donor site for any kind of one- 
stage bulbar onlay graft urethroplasty or for two-stage urethroplasty, when 
an abundant and resistant substitute graft material is required to replace a 
diseased penile or bulbar urethra. In adult patients, we do not use a graft 
from the lip because we have experienced negative aesthetic consequences; 
none of our patients were satisfied with the procedure performed using this 
harvesting site. 

Some patients, who underwent oral mucosal graft urethroplasty, showed 
stricture recurrence requiring new grafting procedures. In these patients, 
urologists should consider tongue as an alternative donor site, when cheek 
harvesting is not possible. Moreover, the surgical technique for harvesting 
single or double oral grafts from the cheek or the tongue is simple, safe and 


reproducible in the hands of any surgeon, with no significant postoperative 
complications. 


Harvesting Techniques 


Preparation of the patient: Preoperative evaluation includes clinical 
history, physical examination, urine culture, residual urine measurement, 
uroflowmetry, urethral ultrasound, and urethrography. Patient’s clinical 
history as well as the stricture etiology and its location and length are 
examined carefully to better define the characteristics needed in the oral 
mucosal graft. Patient is investigated about the history of previous 
surgery/diseases on the mouth or tongue. The mouth is examined carefully 
to evaluate the real extension of the oral mucosa on the cheek, the capacity 
of patient to fully open the mouth, the mouth opening, and the presence of 
mouth diseases. The tongue is carefully examined to evaluate the real 
extension of the mucosa on the ventral aspect of the tongue and the 
presence of tongue diseases. The patient and the anesthesiologist are 
notified prior to surgery if bilateral grafts harvesting is necessary. Patients 
who had an ongoing infectious disease affecting the mouth (such as 
candida, varicella-virus or herpes virus), who had had previous surgery on 
the mouth or tongue, who play a wind instrument, or who is a speaker by 
profession (lawyer, professor, TV anchor) are informed that other material 
would be used for the urethroplasty. Patients chewing tobacco or pan 
masala may have a submucosal fibrosis of the cheek, requiring harvesting 
the graft from the tongue. Three days prior to surgery, the patient begins 
using clorhexidine mouthwash for oral cleansing and continue using it for 3 
days following surgery. 


Technique of Harvesting Oral Mucosa from the Cheek 

The inner mucosal surface of the right cheek is prepared and disinfected. 
Mouth retractor is put in place, and stay sutures are placed along the 
external edge of cheek to keep the oral mucosa stretched. Stensen duct, 
located at the level of the second upper molar, is identified and desired 
graft size is measured and marked in an ovoid shape. Lidocaine HCl 1% 
with epinephrine (1:100,000) is injected along the edges of the graft to 
enhance hemostasis. The outlined graft is sharply dissected and removed. 
The donor site is carefully examined for bleeding and is closed with 4-0 


polyglactin sutures. Bipolar coagulation can also be used to control 
bleeding. The graft is stabilized on a silicone board using insulin needles. 
After careful defatting with micro surgical instruments, the graft is tailored 
according to site, length, and stricture characteristics. Immediately, at the 
end of the surgical procedure, an ice bag is applied to the cheek to avoid 
pain and hematoma formation. The standard graft, harvested from the 
cheek, is 4 cm in length and 2.5 cm in width. When necessary, another 
graft can be harvested from the left cheek, using the same technique. When 
it is necessary to harvest a large rectangular graft for a two-stage penile 
urethral replacement, do not suture the harvesting site. 


Postoperative Care 

Ice bag is applied to the cheek from outside for 24 hours. When the donor 
site is kept open, a small gauze piece soaked in adrenalin is placed at the 
site for 2 hours to avoid blood trickling in the throat. The patient initially 
consumes a clear liquid diet and ice cream before advancing to a soft, then 
a regular diet. The patient ambulates on the first postoperative day and is 
discharged from the hospital 3 days after surgery. 


Technique of Harvesting Mucosa from the Tongue 

A standard mouth retractor is put into place. A stitch is passed through the 
apex of the tongue for retraction outside of the mouth, and the ventral 
surface of the tongue is exposed fully. It is not necessary to infiltrate the 
graft site with lidocaine, epinephrine or any other kind of solution. The 
opening of the submandibular Wharton duct is identified. The site of the 
route of the underlying lingual nerve is carefully identified. The required 
graft is measured and marked on the right ventral surface of the tongue. 
The graft edges are incised using a scalpel, and the graft is removed using 
sharp scissors. The graft bed is examined carefully for bleeding. The donor 
site is closed using 4-0 polyglactin interrupted sutures. Graft defatting is 
necessary to remove the underlying fibrovascular tissue. The standard 
graft, harvested from the tongue, is 4-cm long and 2.5-cm wide. In patients 
requiring double graft harvesting, the same procedure is repeated on the 
left ventral surface of the tongue. At the end of the procedure, the dorsal 
surface of the tongue is wet with a few drops of lemon juice to stimulate 
the salivary glands and to be sure that Wharton duct is fully open. 


Postoperative Care 


The patient initially consumes a clear liquid diet and ice cream before 
advancing to a soft, then a regular diet. The patient ambulates on the first 
postoperative day and is discharged from the hospital 3 days after surgery. 


Image Gallery 
Cheek Harvesting 


FIGURE 1 Two team approach. 


"4 


FIGURE 2 Urethroplasty instruments trolley. 


FIGURE 3 Separate trolley for oral mucosa. 


FIGURE 4 Mouth retractor. 


FIGURE 5 Only one surgeon can harvest the graft. 


FIGURE 6 Nasal intubation. The nasal intubation is useful in the following 
cases: (/) at the beginning of your learning curve; (if) in patient with small 
mouth; and (iii) in patient with small mouth opening. 


FIGURE 7 Free access to the oral cavity. 


FIGURE 8 The graft is outlined 1.5 cm from the vermilion border and 
Stenson duct. Standard graft size is 4 cm x 2.5 cm. 


FIGURE 9 The donor site is outlined by marking pen. 


FIGURE 10 Lidocaine HCI 1% with epinephrine (1:100,000) injection 
submucosal. 


FIGURE 11 Incision with knife and lifting of the graft with sharp scissors. 


FIGURE 12 The buccinator muscle is pushed down. 


FIGURE 14 The corner sutures are used for traction to facilitate closure of 
the harvest site. 


FIGURE 16 Donor site is closed with absorbable suture. 


FIGURE 17 Graft length is 4 cm. 


FIGURE 18 Defatting to remove yellow tissue to see the white graft. 


FIGURE 19 After defatting, the graft can be stretched to 6 cm. 


FIGURE 21 Rectangular graft is outlined. 


FIGURE 23 The donor site is not closed to avoid tightness of the mouth. 


FIGURE 24 Healed donor site after 3 months. 


Tongue Harvesting 


FIGURE 1 Mouth retractor and stay suture to the tongue. 


FIGURE 2 Wharton duct identified. 


FIGURE 3 The course of the lingual nerve identified. 


FIGURE 4 Graft size is outlined in the ventral aspect of the tongue. 


FIGURE 5 Dissection of the graft. 


FIGURE 6 Donor site closure. 


FIGURE 7 Double grafts are outlined. 


FIGURE 8 Closure of both donor sites. 
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Surgical Reconstruction of Penile 
Urethra 


Historic Background 


The modern view of one-stage penile urethroplasty begins in 1999 when 
Hayes and Malone, pediatric surgeons from the UK, described the use of 
dorsal buccal mucosa graft with urethral plate incision for hypospadias 
salvage.’ The authors combined the principle of Snodgrass technique and 
the use of oral graft, placed in the midline of the incised urethral plate." 

In 2001, Asopa et al. from India described a similar technique for the 
repair of anterior urethral stricture.’ The Asopa’s technique represents the 
most important evolution of one-stage technique for urethroplasty. 

In 2000, Kulkarni et al. described a new original approach to penile 
urethral stricture using a simple perineal approach, by invaginating the 
penis into the perineum.* Using this approach, the penile cosmesis is 
safeguarded and there is no risk of urethrocutaneous fistula or wound 
dehiscence.* The Asopa’s and Kulkarni’s techniques, using the oral mucosa 
graft, revolutionized the approach to penile urethral stricture repair 
suggesting that the use of any type of penile skin flap is unnecessary in the 
majority of patients. Preservation of penile anatomy, cosmesis, and function 
is a fundamental step in reconstructive urethral surgery in 2011. 

Use of one-stage techniques represents the gold standard in repairing 
penile urethral stricture. It avoids discomfort related to aesthetic and 
functional consequences due to the two-stage procedure with the 
hypospadiac meatus. Some patients with complex penile stricture still 
require staged repair. 

The history of staged repair of urethral stricture began in 1953, when the 
Swedish urologist Bengt Johanson described the use of two-stage 
techniques for repair of urethral strictures, without the use of any oral 
mucosa graft.’ Over time, numerous different surgical techniques for staged 
urethroplasty have been described in the literature. The increased 


confidence and satisfactory results of the use of oral mucosa in onestage 
repair allowed us to increase the use of oral mucosa in two-stage repair also. 


Introduction 


Selection of the surgical technique for repair of penile urethral strictures is 
mainly related to the stricture etiology. In patients with penile strictures 
because of infection, instrumentation, catheter and other causes, the penis is 
normal with normal shape of the glans, no scar in penile skin, no chordee, 
no fibrosis in the dartos fascia or other penile components. In these cases, 
one-stage repair represents the gold standard of treatment. In patients with 
penile strictures caused by failed hypospadias repair or lichen sclerosus, the 
penis is fully involved in the disease, the glans and meatus are scarred, 
penile skin is scarred and deficient, chordee is present sometimes, the dartos 
fascia is absent or fibrotic. In these cases, the use of one-stage repair would 
have a poor chance of success. The surgeon should inform the patient that 
the stricture disease has involved all the penile components and staged 
repair is necessary. 


Surgical Techniques 


Preoperative evaluation of the patient: Preoperative evaluation includes 
clinical history, physical examination, urine culture, residual urine 
measurement, uroflowmetry, urethral ultrasound, and retrograde and 
voiding urethrography. The patient is examined carefully to evaluate the 
real site of meatus, glans, prepuce, and penile skin. In some patients, 
Calibration of the meatus and distal urethral tract is advisable to establish 
the stricture extension. Suspicion of lichen sclerosus should be confirmed 
by small biopsies of the involved tissues. Evaluation of the urethral calibre 
is performed by using 6Fr endoscope. If the endoscope progresses through 
the stricture into the proximal normal urethra, the urethral plate is probably 
suitable for augmentation by one-stage oral graft. On the contrary, if the 
endoscope cannot be passed proximally through the tight stricture, two- 
stage repair should be considered. 


One-Stage Oral Mucosa Inlay Graft Technique 


The penile urethra is exposed by circumcision incision. Methylene blue is 
injected into the urethra. Penile skin is retracted by degloving the penis. 
The penile urethra is exposed with minimal dissection. The strictured tract 
is identified and marked. The urethra is opened by a ventral midline 
incision. The urethral mucosal plate is longitudinally incised dorsally along 
the midline down to the albuginea of the corpora. The wings of the urethral 
plate are laterally mobilized to create a wide bed for the graft location. The 
oral graft is placed and quilted into the bed of the dorsal urethrotomy using 
interrupted 6-0 polyglactin sutures. The urethra is tubularized up to the 
glans over a Foley 12Fr grooved silicone catheter. Penile skin is closed like 
in circumcision. During surgery, avoid coagulation with diathermy. If 
necessary, use only bipolar diathermy. At the end of the procedure, use soft 
sandwich dressing to press the penis on to the abdominal wall. 
Circumferential dressing may lead to edema and ischemia of the penis and 
should be avoided. 


One-Stage Dorsal Oral Mucosa Graft Technique through 
Perineal Incision 


A midline perineal incision is made. Methylene blue is injected into the 
urethra. The penis is invaginated into the perineum. The penile urethra is 
dissected on one side from the corpora cavernosa. The urethra is opened 
dorsally and spatulated through the stricture into normal proximal urethra 
up to 2 cm. Distally, the dissection and spatulation is carried up to the 
coronal sulcus. The penis is pulled back into the normal position. The 
meatus is incised in the midline dorsally. This incision is carried through 
the glandular urethra proximally to join the penile urethral spatulation. The 
graft is sutured to the dorsal edge of the meatus by three interrupted 
stitches. The graft is pushed into the penile urethra. The penis is 
reinvaginated. The graft is pulled inside and placed opposite the penile 
urethra. The graft is quilted to the corpora cavernosa. The dorsally placed 
graft is sutured to the ventral urethral plate. A 14Fr silicone catheter is 
inserted into the urethra. 


Postoperative Care and Follow-up Criteria 

Patients are discharged from the hospital 3 days after surgery and voiding 
cystourethrography is performed 3 weeks later. Uroflowmetry and urine 
culture are repeated every 4 months in the first year and annually thereafter. 


When symptoms of decreased force of stream are present and 
uroflowmetry is less than 14 ml per second, the urethrography, urethral 
ultrasound, and urethroscopy are repeated. 


First Stage of Staged Penile Urethroplasty 


The penis is stretched by inserting a stay suture through the glans. A 3Fr 
ureteral catheter or guide wire is inserted through the meatus into the 
strictured urethra, and methylene blue is injected into the urethra. A 
midline longitudinal incision is made along the penile skin ventrally. The 
penile urethra is exposed with minimal dissection. The urethra is opened 
along its ventral surface under the guidance of the guide wire previously 
inserted. The urethra is spatulated up to 3 cm into normal calibre and pink 
urethral mucosa. The proximal urethra is checked by inserting a 16Fr 
Nelaton catheter. The penile skin is sutured to the urethral plate margins on 
both sides. Meatus is widely spatulated. A 12Fr Foley catheter is inserted 
into the bladder. 

In patients with failed hypospadias repair or aggressive lichen sclerosus 
disease, it may be necessary to remove the entire urethral plate and the 
surrounding scarred tissues. A wide oral mucosal graft is spread, fixed and 
quilted to the albuginea of corpora cavernosa, leaving the meatus widely 
spatulated at the base of the penis. 


Postoperative Care and Follow-up Criteria 

Patients are discharged from the hospital 3 days after surgery and urethral 
Catheter is removed 1 week later with a suggestion to undergo follow-up 
visit every 4 months. During the follow-up visit, the new external urinary 
meatus is calibrated by 16Fr Nelaton catheter. Uroflowmetry and urine 
culture are repeated every 4 months in the first year. When symptoms of 
decreased force of stream are present and uroflowmetry is less than 

14 ml/sec, urethrography, urethral ultrasound, and urethroscopy are 
repeated. Eight/twelve months later, if the new urethral plate and the 
meatus are in good condition and the patient has no symptoms, the second 
stage of urethroplasty is scheduled. Occasionally, patient may be happy 
with the first stage only and may not wish to undergo the second stage, 
especially in the old age. 


Second Stage of Staged Penile Urethroplasty using Oral Graft 


The classical second stage of Johanson urethroplasty with inclusion of skin 
as urethra is now replaced by using oral mucosa graft by Asopa's 
technique. The penis is stretched by inserting a stay suture through the 
glans. The penile urethra is exposed with minimal dissection. The urethral 
mucosal plate is longitudinally incised dorsally along the midline down to 
the albuginea of the corpora. The wings of the urethral plate are laterally 
mobilized to create a wide bed for the graft location. The oral graft is 
placed and quilted into the bed of the dorsal urethrotomy using interrupted 
6-0 polyglactin sutures. The urethra is tubularized up to the glans over a 
Foley 12Fr grooved silicone catheter. Penile skin is closed like in 
circumcision. During surgery, avoid coagulation with diathermy. If 
necessary, use only bipolar diathermy. At the end of the procedure, use soft 
sandwich dressing to press the penis on to the abdominal wall. 
Circumferential dressing may lead to edema and ischemia of the penis and 
should be avoided. 

In patient who underwent the first stage of urethroplasty after excision of 
the urethral plate and its substitution by oral graft, the new oral graft 
urethral plate is tubularized up to the top of the glans. 

If available, a dartos fascial flap is mobilized over the new urethra to 
protect the suture line from fistula formation. The glans and penile skin are 
closed over the new urethra. 


Postoperative Care and Follow-up Criteria 

Patients are discharged from the hospital 3 days after surgery, and voiding 
cystourethrography is performed 3 weeks later. Uroflowmetry and urine 
culture are repeated every 4 months in the first year and annually thereafter. 
When symptoms of decreased force of stream are present and 
uroflowmetry is less than 14 ml per second, urethrography, urethral 
ultrasound, and urethroscopy are repeated. 


Image Gallery 
Asopa 


FIGURE 1 The distal stricture site is identified and outlined. 


FIGURE 2 Circumcision incisions. 


FIGURE 3 Ventral urethrotomy. 


FIGURE 4 Dorsal urethrotomy and creating a wide gap in the 
urethral plate. 


FIGURE 5 Catheter inserted and urethra is closed ventrally. 


FIGURE 6 The urethra is closed. 


FIGURE 7 Closure of circumcision incision. 


Kulkarni Penile 


pe Les 


FIGURE 1 One-side dissection of the penile urethra through 
perineal incision. 


FIGURE 2 Dorsal meatotomy. 


LN 


FIGURE 3 Meatus widely opened. 


FIGURE 4 Oral graft sutured to the dorsal edge of the meatus. 


FIGURE 5 Oral graft pushed inside, penile urethra opened dorsally. 


FIGURE 6 Penile urethra derotated over the oral graft in its original 
position. 
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FIGURE 7 Final appearance of the graft inside the meatus. 


First Stage 


FIGURE 1 Urethral plate and surrounding scar tissue removed, 
meatus well spatulated at the penile base. 


FIGURE 2 The oral graft is spread and quilted to the corpora 
cavernosa. 


FIGURE 3 Tie over dressing. 


FIGURE 4 Appearance of the oral graft 6 months later. 


Second Stage 


FIGURE 1 Appearance of the penile shaft after first-stage 
urethroplasty. 


FIGURE 2 Incision of the penile skin and urethral plate marked. 


FIGURE 3 Wide incision and opening of the urethral plate, 
longitudinal incisions along penile skin. 


FIGURE 4 Oral graft sutured and quilted and inlayed into the 
urethral plate. 


FIGURE 5 New urethral plate wider than 3 cm. 


FIGURE 6 Urethra tubularized over 12Fr catheter up to the glans. 


FIGURE 7 Closure of glans and penile skin. 


FIGURE 8 Appearance of penile shaft 6 months after oral mucosal 
graft placement. 


FIGURE 9 Parallel longitudinal incisions along mucocutaneous 
junction. 


FIGURE 10 Closure of the oral mucosa at the glans, catheter 
inserted. 


FIGURE 11 Tubularization of the urethra. 


FIGURE 12 Final appearance of the new urethra. 


FIGURE 13 Final view of the penile shaft. 
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Surgical Reconstruction of Bulbar 
Urethra 


Historic Background 


The modern view of one-stage bulbar urethroplasty begins in 1996 when 
Morey and McAninch published the use of an oral mucosal graft placed on 
the ventral surface of the bulbar urethra.’ 

In 1996, Barbagli et al. first described the use of an oral mucosal graft 
placed on the dorsal surface of the bulbar urethra.’ 

In 1998, Iselin and Webster described the augmented anastomotic repair 
with dorsal placement of the graft.* 

In 2006 Barbagli et al. reported the use of fibrin sealant glue to fix the 
graft to the corpora and to seal the suture line.* 

In 2008, Barbagli et al. first described the bulbospongiosus muscle and 
perineal nerve sparing bulbar urethral reconstruction.” 

In 2009, Kulkarni et al. described the one-sided dissection dorsal onlay 
graft procedure.° 

These techniques should be considered the milestones of the modern 
bulbar urethroplasty. Over time, numerous surgical techniques, based on the 
principles of these three procedures, have been developed and suggested in 
the current urological literature. Moreover, a large series of patients treated 
by these three techniques is currently available in the literature. 

In 2011, Barbagli et al. have illustrated the current surgical technique of 
ventral onlay oral mucosal graft urethroplasty as a standard of care for 
bulbar urethral strictures, especially in the proximal part.’ 


Introduction 


Selection of the surgical technique for repair of bulbar urethral strictures is 
mainly related to the stricture etiology and site. In patients with bulbar 
strictures caused by perineal trauma, the gold standard is represented by 
excision of the scarred tissue and direct anastomosis between distal and 
proximal urethral edges. This technique is suitable only for strictures not 
more than 2 cm in length. 

Longer traumatic stricture requires the use of graft to reduce the distance 
between the urethral edges using an augmented anastomotic repair. 

In patients with bulbar strictures caused by infection, catheter, 
instrumentation, or unknown etiology of any length, the use of 
augmentation urethroplasty by oral graft should be considered the best 
option. In patient with stricture located in the distal part of the bulbar 
urethra, where the spongiosum tissue is thinner, the graft should be placed 
dorsally. In patient with stricture located in the proximal part of the bulbar 
urethra, where the spongiosum tissue is thick, the graft should be placed 
ventrally. These two techniques, whenever possible, should be performed 
using the muscle and nerve sparing procedures. 


Surgical Techniques 


Preoperative evaluation of the patient: Preoperative evaluation includes 
clinical history, physical examination, urine culture, residual urine 
measurement, uroflowmetry, urethral ultrasound, and retrograde and 
voiding urethrography. 

Preparation of the patient: The patient is placed in a simple lithotomy 
position. The patient's calves are carefully placed in Allen stirrups with 
sequential inflatable compression sleeves, and the lower extremities are 
then suspended by the patient’s feet within the boots of the stirrups. Proper 
positioning ensures that there is no pressure on any aspect of the calf 
muscles and no inward boot rotation so as to avoid peroneal nerve injury. 
Urethroscopy is performed by using 7 Fr endoscope and, in nonobliterative 
stricture, a 1 Fr guide wire is inserted through the stricture into the bladder. 
Methylene blue is injected through the meatus into the urethra. The meatus 
and distal part of the urethra are calibrated by inserting 16 Fr Nelaton 


catheter. The skin of the suprapubic region, scrotum, and perineum is 
shaved, and this region is prepared and draped appropriately. When 
necessary, the oral mucosal graft is harvested from the cheek according to 
the standard technique using the two team approach. 


Traumatic Strictures 


End-to-End Anastomosis 

A midline perineal incision is made. The bulbospongiosus muscle is 
incised in the midline. The dissection of the bulbospongiosus muscle from 
the urethra should be difficult at the site of injury due to fibrosis. The 
bulbar urethra is circumferentially mobilized from the corpora cavernosa. 
A Nelaton 16 Fr catheter is passed through meatus into the urethra up to 
the site of the stricture, and the urethra is transected at this level. The 
fibrotic tissue is excised on the proximal and the distal edges of the urethra. 
The urethra is spatulated on opposite sides into normal pink urethra up to 
1.5 cm. 

Before anastomosis, the distal and proximal urethra are again calibrated 
using 16 Fr Nelaton catheter. The anastomosis is performed with suture 
line of interrupted 4-0 polyglactin suture posteriorly. Anteriorly, the urethra 
is closed in two layers, mucomucosa deeply and spongio-spongiosum 
superficially. A 16 Fr Foley silicone catheter is introduced. The wound is 
closed in layers with absorbable sutures. Drain is required only in selected 
cases. 


Augmented Anastomotic Repair 
A midline perineal incision is made. The bulbospongiosus muscle is 
incised in the midline. The dissection of the bulbospongiosus muscle from 
the urethra may likely bedifficult at the site of injury due to fibrosis. The 
bulbar urethra is circumferentially mobilized from the corpora cavernosa. 
A Nelaton 16 Fr catheter is passed through meatus into the urethra up to 
the site of the stricture, and the urethra is transected at this level. The 
fibrotic tissue is excised on the proximal and distal edges of the urethra. 
The urethra is dorsally spatulated on both sides into normal pink urethra up 
to 1.5 cm. 

Before anastomosis, the distal and proximal urethra are again calibrated 
using 16 Fr Nelaton catheter. An ovoid strip of oral mucosa graft is 
harvested from the inner cheek according to our standard technique. Two 


milliliters of fibrin glue is applied to the corpora cavernosa to facilitate the 
adhesion of the oral graft. Four interrupted polyglactin 5-0 sutures are used 
to fix the graft corners. The lateral margins of the urethral edges are sutured 
to the graft. The urethra is rotated back to cover the graft, and the urethral 
ends are anastomosed together to form a new ventral urethral plate. After 
the anastomosis is completed, adjunctive fibrin glue is applied over the 
urethra. When fibrin glue is not used, the oral graft should be quilted with 
multiple polyglactin 5-0 suture to the albuginea of the corpora. A 16 Fr 
Foley silicone catheter is introduced. The wound is closed in layers with 
absorbable sutures. Drain is required only in selected cases. 


Non-Traumatic Strictures 


One-Stage Ventral Oral Mucosal Graft Urethroplasty 

A midline perineal incision is made. The bulbospongiosus muscle is 
separated from the corpus spongiosum of the bulbar urethra using delicate, 
smooth scissors, leaving the lateral margins of the muscle and the central 
tendon of the perineum intact. The muscle is pulled down using two small 
Farabeuf retractors, and the ventral urethral surface is fully exposed. The 
distal extent of the stenosis is identified; the corpus spongiosum is incised 
along the ventral midline, and the urethral lumen is fully exposed. The 
stricture is then incised along its entire length by extending the urethrotomy 
distally and proximally. Once the entire stricture has been incised, the 
length and width of the remaining urethral plate are measured. The oral 
mucosal graft is trimmed to its appropriate size according to the length and 
width of the urethrotomy. Before graft suturing, the distal and proximal 
urethra are again calibrated using 16 Fr Nelaton catheter. The two ends of 
the graft are sutured to the proximal and distal apices of the urethrotomy 
and running 6-0 polyglactin suture is used to complete a watertight 
anastomosis between the left margin of the graft and the left margin of the 
urethral mucosal plate. A Foley 16-French grooved silicone catheter is 
inserted. The graft is rotated over the catheter and running 6-0 polyglactin 
suture is used to complete a watertight anastomosis between the right 
margin of the graft and the right margin of the mucosal urethral plate. After 
completion of graft suturing, the corpus spongiosum is closed over the 
graft with 4-0 polyglactin interrupted suture, and 2 ml of fibrin glue is 
injected over the corpus spongiosum. The bulbospongiosus muscle is 
picked up to cover the spongiosum tissue. Colles fascia, the perineal fat, 


and the skin are closed with interrupted absorbable sutures. Drain is 
required only in selected cases. 


One-Stage Dorsal Oral Mucosal Graft Urethroplasty 

A midline perineal incision is made. The bulbar urethra is dissected from 
the corpora cavernosa only along the left side, starting from the distal tract 
where there are no muscle fibres, leaving the bulbospongiosus muscle and 
the central tendon of the perineum intact. Along the right side, the urethra 
remains attached to the corpora cavernosa for its full length, thus 
preserving its lateral vascular blood supply. On the left side, the urethra is 
partially rotated and the lateral urethral surface is undermined. The distal 
extent of the stenosis is identified, the dorsal urethral surface is incised 
along the midline and the urethral lumen is exposed. The stricture is then 
incised along its entire length by extending the urethrotomy distally and 
proximally. Once the entire stricture has been incised, the length and width 
of the remaining urethral plate is measured. The oral mucosal graft is 
trimmed to an appropriate size according to the length and width of the 
urethrotomy, and it is spread fixed over the tunica albuginea. Use of fibrin 
glue to fix the graft is beneficial and is recommended. Before graft 
suturing, the distal and proximal urethra are again calibrated using 16 Fr 
Nelaton catheter. 

The two apices of the graft are sutured to the proximal and distal apices 
of the urethrotomy. The right margin of the oral graft is sutured to the left 
margin of the urethral mucosal plate. A Foley 16-French grooved silicone 
catheter is inserted. The bulbar urethra, with the intact bulbospongiosus 
muscle, is rotated to its original position over the graft. Interrupted 4-0 
polyglactin sutures are used to stabilize the urethral margins onto the 
corpora cavernosa over the graft on the left side. At the end of the 
procedure, the graft is completely covered by the urethra, then by the 
muscles. Colles fascia, perineal fat, and skin are closed with interrupted 
absorbable sutures. Drain is required only in selected cases. 


Postoperative Care and Follow-up Criteria 


Patients are discharged from the hospital 3 days after surgery and voiding 
cystourethrography is performed 3 weeks later. Uroflowmetry and urine 
culture are repeated every 4 months in the first year and annually thereafter. 
When symptoms of decreased force of stream are present and 


uroflowmetry is less than 14 ml per second, urethrography, urethral 
ultrasound, and urethroscopy are repeated. 


Image Gallery 
Preparation of the Bulbar Urethra 


FIGURE 1 Simple lithotomy position. 


FIGURE 2 Allen stirrup. 


FIGURE 3 Sequential inflatable compression sleeves. 


FIGURE 4 Urethroscopy with 7 Fr endoscope. 


FIGURE 5 Guide wire inserted through the stricture. 


FIGURE 6 Guide wire is fixed to the glans. 


FIGURE 7 Methylene blue injection into the urethra. 


FIGURE 8 Meatus and distal urethra calibrated with 16 Fr Nelaton 
catheter. 


End-to-End Anastomosis 


FIGURE 1 Transection of the urethra at the level of stricture. 


FIGURE 2 Stricture appearance in the distal tract. 


FIGURE 3 Excision of the scarred tissue in the distal tract. 


FIGURE 4 Scar at the proximal end of the urethra. 
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FIGURE 5 Excision of the scar tissue in the proximal tract. 


FIGURE 6 Spatulation of urethral ends and posterior sutures. 


FIGURE 7 Anastomosis of the posterior wall. 


FIGURE 8 Catheter is inserted. 


FIGURE 9 Anastomosis of the anterior wall. 


Augmented Anastomotic Repair 


FIGURE 1 Bulbar urethra is mobilized from the corpora cavernosa. 


FIGURE 2 Urethra is transected at the level of the stricture. 


FIGURE 3 Stricture evidence at the distal and proximal end. 


FIGURE 4 Both ends spatulated dorsally. 


FIGURE 5 Fibrin glue applied over the corpora. 


FIGURE 6 Oral graft fixed over the fibrin glue. 


FIGURE 7 Urethral ends sutured to the graft. 


FIGURE 8 Left lateral suturing between the graft and urethral ends. 


FIGURE 9 Anastomosis completed over the graft. 
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FIGURE 10 Fibrin glue applied over the urethra. 


One-Stage Ventral Oral Mucosal Graft 
Urethroplasty 


FIGURE 1 Bulbospongiosus muscle is dissected from corpus 
spongiosum. 


FIGURE 2 Retractors inserted between muscle and urethra. 


FIGURE 3 The muscle is pulled down. 


FIGURE 4 Bulbar urethra is fully exposed. 


FIGURE 5 Ventral urethrotomy, lateral suture line between the graft 
and urethra. 


FIGURE 6 Graft rotated and sutured to the right urethral margin. 
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FIGURE 8 Fibrin glue injected between the urethra and muscle. 


FIGURE 9 Muscle repositioned in its original site. 


One-Stage Dorsal Oral Mucosal Graft 
Urethroplasty 


FIGURE 1 Bulbar urethra and muscle exposed. 


FIGURE 2 Left side of the urethra dissected from corpora 
cavernosa. 
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FIGURE 3 Bulbar urethra opened longitudinally along its dorsal 
surface. 


FIGURE 4 Oral graft placed dorsally, sutured to the right. 


FIGURE 5 16 Fr silicone Foley catheter inserted. 


FIGURE 6 Urethra derotated to original position. 


FIGURE 7 Final view of the surgery. 
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Surgical Reconstruction of 
Panurethral Strictures 


Historic Background 


The literature reporting surgical techniques and results of panurethral 
stricture repair is scant and confusing. No homogeneous series of patients is 
reported and some studies include strictures with different etiologies and 
various surgical techniques such as combined procedures using flaps and 
different graft materials. 

In 1953, the Swedish urologist Bengt Johansons described the use of two- 
stage techniques for repair of urethral strictures, and for many years his 
staged techniques were considered the best options in patients with complex 
stricture including panurethral disease.' 

In 1993, McAninch described the reconstruction of extensive urethral 
stricture using circular fasciocutaneous penile flap.* Circular 
fasciocutaneous penile flap originates on the distal penis and uses Buck 
fascia as the major vascular conduit.* The flap can be used for one-stage 
repair of long penile strictures also involving the bulbar urethra.” The 
McAninch technique is worldwide considered as reliable surgical option in 
patients with panurethral strictures and numerous reports are available in 
the literature about its use. 

The popularity and widespread use of oral mucosa for urethral 
reconstruction allowed to introduce new techniques in panurethral stricture 
repair also. 

In 2000, Kulkarni et al. first described the use of long oral mucosal grafts 
to repair the entire anterior urethra through a simple perineal incision in 
single stage, thus completely preserving penile components, anatomy, 
function, and cosmesis.* 

In 2009, Kulkarni et al. described the modification of his original 
technique, suggesting a minimally invasive procedure with dissection of the 


urethra from the corpora cavernosa along one side only, thus preserving the 
entire neurovascular supply to the urethra.* 

In 2010, Barbagli et al. reported that patients with complex urethral 
strictures associated with adverse local condition or associated serious 
comorbidities are better treated using definitive urinary diversion by 
perineal urethrostomy made with the Blandy’s technique.” 


Introduction 


Etiology of panurethral stricture is mainly related to genital lichen sclerosus 
disease. In some countries, like India, strictures induced by catheter or 
urethral instrumentation frequently involve the entire anterior urethra. 

Surgical management of stricture involving both penile and bulbar tracts 
is still a controversial problem in reconstructive surgery. In fact, treatment 
of penile urethral stricture is not standardized and numerous surgical 
approaches have been proposed. Postoperative complications are frequently 
reported, and final results are sometime unsatisfactory. On the contrary, 
treatment of bulbar urethral strictures is now basically standardized; the 
surgical approach is easy to perform by a simple perineal incision, and 
postoperative complications are rarely reported, and the success rate is high. 
Some authors have suggested combined approach for penile and bulbar 
urethra through different incisions and different techniques or substitute 
material. In the Kulkarni technique, the approach is simplified by only a 
midline perineal incision, the surgical technique and substitute material are 
same for both penile and bulbar urethra. It is well known that anterior 
urethra is divided into different anatomical components—meatus, fossa 
navicularis, penile and bulbar urethra—each part requiring different 
approach and surgical technique. In Kulkarni procedure, the whole anterior 
urethra is repaired by a single incision, single technique, and single 
substitute material. 

Of course, in patients with bad health condition, poor life expectancy, 
adverse local condition involving genitalia and urethra, surgeon should 
offer the possibility to solve urinary obstruction caused by stricture using a 
simple urinary diversion. This option should be fully explained to the 
patient and his relatives. 


Surgical Techniques 


Preoperative evaluation of the patient: Preoperative evaluation includes 
clinical history, physical examination, urine culture, residual urine 
measurement, uroflowmetry, urethral ultrasound, and retrograde and 
voiding urethrography. 

Preparation of the patient for panurethral repair: The patient is 
placed in a simple lithotomy position. The patient's calves are carefully 
placed in Allen stirrups with sequential inflatable compression sleeves, and 
the lower extremities are then suspended by the patient's feet within the 
boots of the stirrups. Proper positioning ensures that there is no pressure on 
any aspect of the calf muscles and no inward boot rotation so as to avoid 
peroneal nerve injury. Urethroscopy is performed by using 7 Fr Endoscope, 
and in non-obliterative stricture, 1 Fr guide wire is inserted through the 
stricture into the bladder. Methylene blue is injected through the meatus 
into the urethra. The skin of the penis, suprapubic region, scrotum, and 
perineum is shaved, and this region is prepared and draped appropriately. 
For panurethral stricture repair, using one-stage technique two oral mucosal 
grafts are harvested from each cheek according to the standard technique 
using the two team approach. 


Kulkarni’s One-Stage Dorsal One-Sided Oral Mucosal Graft 


Panurethroplasty 

A midline perineal incision is made and the bulbar urethra is dissected, 
only on the left side, from the corpora cavernosa starting from the distal 
tract where muscles are absent, leaving the bulbospongiosus muscle and 
the central tendon of the perineum intact. On the right side, the urethra 
remains attached to the corpora cavernosa for its full length, thus 
preserving its lateral vascular blood supply from the corpora cavernosa. By 
invaginating the penis into the perineal incision, the penile urethra is 
similarly dissected, only along the left side, from the corpora cavernosa up 
to the coronal sulcus. On the left side, the urethra is partially rotated, the 
dorsal urethral surface is incised along the midline, and the bulbar and 
penile urethra are opened along the dorsal surface. A wide meatotomy is 
performed dorsally from the meatus through the urethra inside the glans. 
The first oral mucosa graft is sutured to the dorsal edge of the meatus and 
pushed inside the opened penile urethra and fixed to the corpora cavernosa. 
Another oral mucosa graft is applied to the corpora cavernosa opposite to 


the bulbar urethra. Continuous upward traction is applied to the inverted 
penis while applying the penile portion of the graft to prevent chordee. 
Quilting sutures are used to spread and fix the graft to the corpora. The 
right side of the oral graft is sutured to the left side of the urethral mucosal 
plate. A Foley 16-French grooved silicone catheter is inserted. The full 
length of the urethra, with the intact bulbospongiosus muscle, is rotated to 
its original position over the graft. Interrupted 4-0 polyglactin sutures are 
used to stabilize the urethral margins onto the corpora cavernosa over the 
graft on the left side. At the end of the procedure, the graft is completely 
covered by the urethra, then by the muscles. Colles’ fascia, the perineal fat 
and the skin are closed with interrupted absorbable sutures. Drain is rarely 
required. 


Postoperative Care and Follow-up Criteria 

Patients are discharged from the hospital 3 days after surgery and voiding 
cystourethrography is performed 3 weeks later. Uroflowmetry and urine 
culture are repeated every 4 months in the first year and annually thereafter. 
When symptoms of decreased force of stream are present and 
uroflowmetry is less than 14 ml/sec, urethrography, urethral ultrasound, 
and urethroscopy are repeated. 


Definitive Perineal Urethrostomy 

An n-shaped perineal incision is made. The bulbar urethra is fully opened 
along its ventral surface, and the margins of the spongiosum tissue are 
closed. The proximal urethral opening is inspected using a nasal speculum 
to see the verumontanum. Needle used for a 4-0 polyglactin suture is 
modified and passed though the spongiosum tissue in front up to the 
verumontanum. Using this technique, 3 stitches are passed in front up to 
the verumontanum and then into the apex of the n-shaped perineal skin 
flap. The stitches are tied, and the apex of the n-shaped perineal skin flap 
is pushed inside and sutured to the proximal urethral mucosa edge, in front 
up to the verumontanum. The perineal skin margins are sutured to the 
bulbar urethral plate margins and a Foley 20 Fr catheter is left in place for 
10 days. 


Postoperative Care and Follow-up Criteria 
Patients are discharged from the hospital 3-5 days after surgery. The 
catheter is removed 1 week later. 


Image Gallery 
Kulkarni Full Length Urethroplasty 


FIGURE 1 Extensive lichen sclerosus involving glans, skin, and meatus. 


FIGURE 2 Methylene blue injected into the urethra. 


FIGURE 3 Midline perineal incision. 


FIGURE 4 Dissection of the urethra, preserving the muscle. 


FIGURE 5 Bulbar urethra mobilized on one side. 


FIGURE 6 Invagination of penis into perineum. 


FIGURE 7 Full exposure of the entire anterior urethra. 


FIGURE 8 Full one-side mobilization of the anterior urethra. 


FIGURE 9 Preservation of the neurovascular tissue on the right side. 


FIGURE 10 Bulbar urethra opened dorsally over dilator tip. 


FIGURE 11 Full length urethral opening. 


FIGURE 12 Dorsal meatotomy. 


FIGURE 13 Meatus widely opened. 


FIGURE 14 The oral graft is placed over penis. 


FIGURE 15 The graft is sutured to the dorsal edge of the meatus. 
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FIGURE 16 The graft is pushed inside penile urethra. 


FIGURE 17 The graft seen through the meatus. 


FIGURE 18 The first graft quilted to the corpora opposite penile urethra. 


FIGURE 19 Second graft quilted opposite bulbar urethra. 


FIGURE 20 Right margin of the graft sutured to the urethra, catheter 
inserted. 


FIGURE 21 Left margin of the urethra sutured to the graft and corpora. 


FIGURE 22 Closure of the perineal incision. 


Perineal Urethrostomy 


FIGURE 1 Inverted U perineal incision. 


FIGURE 2 Bulbar urethra exposed. 


FIGURE 3 Ventral urethrotomy and closure of spongiosum tissue. 


FIGURE 4 Proximal urethral opening checked by nasal speculum. 


FIGURE 5 Needle modified into ski shape. 


FIGURE 6 Suture at the verumontanum. 


FIGURE 7 Perineal flap is pushed in. 


FIGURE 8 Perineal flap sutured to the proximal urethral opening. 


FIGURE 9 Final closure of perineal skin. 


FIGURE 10 Perineal urethrostomy 1 year later. 
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Surgical Reconstruction of 
Posterior Urethral Stenosis 


Historic Background 


The history and evolution of surgical repair of posterior urethral trauma can 
be summarized in two different time periods. 

In 1962, Pierce first described the exposure of the posterior urethra by 
total abdominal pubectomy, but he later abandoned this approach because 
of postoperative problems and several failures.** In 1968, Paine and 
Coombes described a direct transpubic excision of the stricture associated 
with primary end-to-end anastomosis of the urethral ends, using a single 
abdominal incision.’ 

In 1973, Waterhouse et al. described a new approach using a perineal 
incision for mobilization of the anterior urethra and an abdominal incision 
for transpubic anastomosis between the bulbar urethra and the prostatic 
apex.* 

In 1976, Turner—Warwick suggested using an omental wrap to provide 
vascular and trophic support to the transpubic bulbo-membranous 
anastomosis.” 

In the 1970s to the ‘80s, the perineal-abdominal transpubic urethroplasty 
was considered the gold standard in the majority of adults and children 
suffering from posterior urethral trauma. 

In 1986, Webster and Goldwasser described a new elaborated posterior 
urethroplasty by transperineal wedge excision of the pubis.** In this 
approach, some ancillary maneuvers (separation of the corporeal body, 
inferior pubectomy, rerouting of the urethra around the corpora cavernosa) 
were suggested to reduce the gap between the bulbar urethra and the 
prostatic apex, to better remove scar tissue and to perform a tension-free 
anastomosis.°® Today, this approach is the gold standard in the treatment of 
posterior urethral trauma. 


In 2010, Kulkarni et al. reported the differences in etiology, emergency 
management, and repair of posterior urethral trauma between India and 
Italy.” 


Introduction 


Posterior urethral trauma may be classified as simple and complex. Simple 
posterior urethral trauma patients have a short gap, competent bladder neck, 
no previous failed attempts to repair, and no associated adverse local 
conditions such as fistula and abscess. Complex posterior urethral trauma 
patients may have a long gap, open bladder neck, previous failed attempts 
to repair and associated adverse local conditions such as fistula and abscess. 

The gold standard of repair for simple posterior urethral trauma is a direct 
anastomosis between the bulbar and posterior urethra. This repair is mainly 
performed by simple perineal approach without separation of the corporeal 
body, inferior pubectomy, or urethral rerouting. Complex posterior urethral 
trauma may require elaborated perineal approach or occasionally transpubic 
approach. Patients with previous failed attempts to repair and children are 
two groups that may require these elaborated urethroplasties. Surgeon 
should be familiar with the perineo-abdominal progressive approach and 
should be able to perform, step by step, any ancillary maneuvers to achieve 
a tension-free anastomosis between the supple urethral ends, after complete 
excision of the scarred tissues. Patients showing more complex trauma 
associated with rectourethral fistula, incompetent bladder neck, abscess, and 
infected cavity require evaluation and treatment at a center of excellence by 
an experienced surgeon and team. 


Surgical Techniques 


Preoperative evaluation of the patient: Preoperative evaluation includes 
clinical history, physical examination, urine culture, residual urine 
measurement, uroflowmetry, urethral ultrasound, and combined retrograde 
and voiding urethrography. Duplex color Doppler is necessary in patients 
with traumatic erectile dysfunction. 

Preparation of the patient for posterior urethroplasty: The patient is 
placed in a simple lithotomy position. The patient’s calves are carefully 
placed in Allen stirrups with sequential inflatable compression sleeves, and 


the lower extremities are then suspended by the patient's feet within the 
boots of the stirrups. Proper positioning ensures that there is no pressure on 
any aspect of the calf muscles and no inward boot rotation so as to avoid 
peroneal nerve injury. All patients require retrograde urethroscopy to 
evaluate the anterior urethra and antegrade cystoscopy through the 
suprapubic cystostomy site to evaluate the bladder neck and to remove 
bladder stones if present. The skin of the penis, suprapubic region, scrotum, 
and perineum is shaved, and this region is prepared and draped 
appropriately. 


Simple Perineal Bulbo-Membranous Anastomosis 
Step 1: Bulbar Urethra Mobilization 

A midline perineal incision is made. The bulbospongiosus muscle is split 
in the midline. The bulbar urethra is circumferentially mobilized from the 
cavernosa. Distally, the mobilization of the bulbar urethra is continued up 
to the penoscrotal junction. Extensive mobilization of the penile urethra 
may lead to chordee formation and is avoided. Proximally, the dissection of 
the bulbar urethra is carried by lifting of the bulb from the perineal body, 
and it is extended down the crura penis up to the bulbomembranous 
junction. The urethra is transected as deeply as possible. 

A rigid 17-Fr cystoscope is passed through the suprapubic cystotomy 
and passed into the prostatic urethra. An incision is made in the perineum 
over the scar by knife and the cutting is performed feeling the tip or on the 
light of the endoscope. This maneuver prevents anastomosis to a false 
passage. The scar at the apex of the prostatic urethra is excised avoiding 
aggressive lateral dissection. The prostatic urethra is widely exposed by 
nasal speculum, placing six sutures at positions 1, 3, 5, 7, 9, and 11 o*clock 
using 4-0 polyglycolic acid. The scar at the apex of the bulbar urethra is 
excised. The bulbar urethra is opened and spatulated for 1.5 cm. 
Anastomosis is performed after insertion of the 16-Fr Foley silicone 
catheter. The wound is closed in layers. Drain is rarely necessary. 


Elaborated Perineal Bulbo-Membranous Anastomosis 
Step 2: Crural Separation 

An incision is made between the corpora cavernosa at the midline, and 
the avascular plane between the corporal bodies is created for a length of 
3-4 cm. In redo cases, crural separation may be difficult, and any 
inadvertent incision of the corpora cavernosa is immediately repaired. A 


mastoid retractor is applied to spread the crura apart. Gentle dissection 
allows visualization of the deep dorsal penile vein, which is laterally 
retracted; its collateral tributaries require coagulation with a bipolar current 
or ligation. 

Step 3: Inferior Pubectomy 

An incision is made in the midline on the anterior aspect of the pubic 
symphysis. Using a diathermy blade bent to 45° at the half-way point, the 
periostium is elevated from the pubic bone laterally on both sides. Inferior 
pubectomy is performed using a Capener gouge and a rongeur. Adequate 
size of the bone is excised providing space enough to rotate the needle 
holder. 

Step 4: Supracrural Rerouting 

Supracrural rerouting of the urethra is rarely used. The mobilized bulbar 
urethra is pushed in, up to the prostatic urethra to check the tension at the 
anastomotic site. If there is any tension at the anastomosis, the next step is 
followed. At the base of the penis, one side of the corpora cavernosa is 
dissected. A small pubectomy is necessary to make room for the urethra 
and its supracrural route. The surgeon’s index finger should be able to pass 
through the space smoothly without bony spicules and fibrous tissue. This 
maneuver allows the S-shape of the urethral route to be straightened and 
makes the anastomosis tension-free. 


Abdominal Approach 
Step 5: Transpubic Approach 

Total pubectomy using transpubic approach is occasionally required. If 
supracrural rerouting of the urethra still does not allow for a tension-free 
anastomosis, the next step is followed. This step may be necessary for 
complex, redo, and pediatric cases with the classical pie in the sky bladder 
and extensive hematoma fibrosis. Through a midline infra-umbilical 
incision, the retropubic space is dissected. The anterior surface of the 
bladder is sharply dissected. The periosteum over the anterior surface of 
the pubic bone is incised, and a total pubectomy is performed with a 
Capener gouge and rongeur or using a Gigli saw. The bladder is opened, 
and the bladder neck is evaluated. A retrograde bougie is passed through 
the bladder neck into the prostatic urethra. The firm and white scar at the 
prostatic apex is excised. We insert non-tooth forceps to open the prostatic 
urethra, placing six sutures at positions 1,3,5,7,9, and 11 o’clock using 4-0 


polyglycolic acid suture on a 16 mm 3/8th circle taper cut needle. A 16-Fr 
Foley silicon catheter is inserted, and the knots are tied. 

Step 6: Omental Wrap 

The peritoneum is incised at the midline towards the umbilicus. The 
omentum is mobilized on the right gastroepiploic artery. The omentum is 
wrapped around the anastomosis and fixed to itself with sutures. The 
omentum fills the dead space created by the pubectomy and keeps the 
anastomotic site supple. The peritoneum is closed leaving a small gap for 
the omentum. A 16-Fr Foley catheter is used as a suprapubic tube. The 
abdominal and perineal incisions are closed, and an X-shape compressive 
dressing is applied to the perineum. 


Postoperative Care and Follow-up Criteria 

Patients are discharged from the hospital 3-5 days after surgery, and 
voiding cystourethrography through suprapubic tube is performed 3 weeks 
later. Uroflowmetry and urine culture are repeated every 4 months in the 
first year and annually thereafter. When symptoms of decreased force of 
stream are present and uroflowmetry is less than 14 ml/sec, urethrography, 
urethral ultrasound, and urethroscopy are repeated. 


Image Gallery 


Simple Perineal Bulbo-Membranous 
Anastomosis 


FIGURE 1 Midline perineal incision and special light. 


FIGURE 2 Use of ring retractor. 


FIGURE 3 Bulbar urethra mobilization. 


FIGURE 4 Circumferential mobilization of the bulbar urethra. 


FIGURE 5 Transection of the urethra at bulbo-membranous 
junction. 


FIGURE 6 Scar at the apex of transected bulbar urethra. 
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FIGURE 7 Bulbar urethra spatulated. 


FIGURE 8 Antegrade cystoscopy through the suprapubic tract. 


FIGURE 9 View of the veru and the stricture. 


FIGURE 10 Scar in the perineal area. 
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FIGURE 11 Palpation of the tip of the endoscope introduced 
through the suprapubic tract. 


FIGURE 12 View of the light of the endoscope. 


FIGURE 13 Posterior urethra widely spatulated. 


FIGURE 14 Anastomosis completed. 


Elaborated Perineal Bulbo-Membranous 
Anastomosis 


FIGURE 1 Separation of the corpora and view of the dorsal vein. 


FIGURE 2 Suture around the vein. 


FIGURE 3 Vein ligated. 


FIGURE 4 Exposure and incision over the pubic bone. 


FIGURE 5 Inferior pubectomy using gouge. 


FIGURE 6 View of the prostatic apex after removal of the bone and 
scar. 


FIGURE 7 Abdominal pubectomy using gouge. 


FIGURE 8 View of the prostatic area after removal of the pubic 
bone. 


FIGURE 9 Bulbar urethra reaches prostatic apex directly. 


FIGURE 10 Omental mobilization. 


FIGURE 11 Omentum wrapped around the anastomosis. 
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Introduction 


In 1993, El-Kasaby et al. first used oral mucosal graft from the lip for the 
management of anterior urethral strictures.’ In 1994, Snodgrass suggested 
incision of the urethral plate for distal hypospadias repair, and in 1999 
Hayes and Malone recommended laying an oral mucosal graft into the 
longitudinally incised urethral plate in patients with failed hypospadias 
repair.* In 2001, Asopa et al. suggested the use of this inlay technique in the 
repair of anterior urethral strictures.’ 

The future is just outside the door, as tissue-engineered material for 
urethral reconstruction is already available. How do we use this new 
grafting material for one-stage anterior urethroplasty? 

For the aforementioned inlay graft technique, a bed is designed between 
two strips of original urethral mucosa into which the tissue-engineered 
material is placed allowing for easier and faster incorporation, re- 
epithelization, and transformation of the transplant tissue into the urethral 
mucosa according to the historic Denis-Browne principle of the buried strip 
of intact epithelium.‘ This principle, designed 137 years ago, is now 
applicable when we use new tissue-engineered material for urethral 
reconstruction. 


Surgical Technique 


Preoperative Evaluation of the Patient 

Preoperative evaluation includes clinical history, physical examination, 
urine culture, residual urine measurement, uroflowmetry, urethral 
ultrasound, and retrograde and voiding urethrography. 


Preparation of the Tissue-Engineered Graft 

Three weeks before the urethroplasty, a tiny oral mucosa biopsy is taken 
from patient's mouth under local anesthesia. After sterile packaging, the 
biopsy is sent to an advanced pharmaceutical clean room facility for 
manufacturing of cell-based medicinal products according to “Good 
Manufacturing Practice” (GMP) in Germany. 

The oral mucosal tissue-engineered graft (MukoCell®) production takes 
about 3 weeks. During this time, cells are isolated from the biopsy and 
expanded. The size of MukoCell® can be individually defined according to 
the stricture length. After expansion, cells are cultured on the surface of a 
biocompatible scaffold. MukoCell® is then packed in a sterile container and 
sent to the hospital, ready for its use in urethral reconstruction. 


Preparation of the Patient for Bulbar Urethroplasty 

The patient is placed in simple lithotomy position. The patient’s calves are 
carefully placed in Allen stirrups with sequential inflatable compression 
sleeves, and the lower extremities are then suspended by the patient’s feet 
within the boots of the stirrups. Proper positioning ensures that there is no 
pressure on any aspect of the calf muscles and no inward boot rotation so 
as to avoid peroneal nerve injury. The skin of the suprapubic region, 
scrotum, and perineum is shaved, and this region is prepared and draped 
appropriately. Urethroscopy is performed by using 7 Fr Endoscope, and a 1 
Fr guide wire is inserted through the stricture into the bladder. Methylene 
blue is injected through the meatus into the urethra. The meatus and distal 
part of the urethra are calibrated by inserting 16 Fr Nelaton catheter. 

A midline perineal incision is made. The bulbar urethra is fully exposed 
and opened along its ventral surface. The urethral plate is longitudinally 
incised to obtain a wide window. MukoCell® oral graft is ready for 
transplantation into the urethra. MukoCell® oral graft is layered carefully 
on the window created in the urethral plate. MukoCell® is tailored 
according to the size of the window, created into the original urethral 
mucosal plate. MukoCell® is sutured and quilted deeply into the urethral 
plate window. The bulbar urethra is closed over 16 Ch Foley silicone 


catheter. The operation time was about 100 minutes. No intra-operative 
complications were observed. 


Postoperative Care and Follow-up Criteria 

Patients are discharged from the hospital 3 days after surgery and voiding 
cystourethrography is performed 3 weeks later. Uroflowmetry and urine 
culture are repeated every 4 months in the first year and annually thereafter. 
When symptoms of decreased force of stream are present and 
uroflowmetry is less than 14 ml/sec, urethrography, urethral ultrasound, 
and urethroscopy are repeated. 


Comment 


Surgical treatment of urethral stricture diseases is a continually evolving 
process, and currently there is renewed controversy over the best means of 
reconstructing the urethra as the superiority of one technique over another 
has not yet been clearly defined. For the future development and use of 
tissue-engineered material for urethral reconstruction, several questions 
remain unanswered. How should we use this new grafting material? Should 
we use a tube or a graft? Should we use the onlay or inlay technique? These 
questions are not negligible. The “inlay” graft technique, as presented here, 
designs a bed between two strips of original urethral mucosa where the 
tissueengineered material might be placed. When the new epithelial tissue- 
engineered material is closely placed between two epithelial strips of the 
original urethral mucosa, the incorporation, re-epithelization, and 
transformation of the transplant tissue into urethral mucosa is an easy and 
fast process. 

There is a grey zone between research and practice when we introduce 
innovation into the theatre and, although we do not want to suffocate 
surgical innovation, we also must not forget the safety of patients in the 
development of new operations. As at this stage, the safety and proof of 
concept in human beings are the main goals, we suggest skilled surgical 
teams should involve in the procedure of tissue-engineered urethral 
reconstruction and their example will have a substantial effect on its 
technique diffusion. Few patients have to be recruited, and they should be 
selected for specific characteristics and under a strict regulatory process. 


We are looking at the advances in urethral reconstruction with the hope 
that we might one day grow individually customized biological urethra 
replacements in laboratory for each patient worldwide. Such revolutionary 
technique might sooner or later face cuts in health expenditure resulting 
from current economic crises. Although there is a substantial way to go 
before such a dream is realized, the first steps have already taken place. 


Image Gallery 


FIGURE 1 (A, B, C) Tiny oral mucosa biopsy taken from patient's mouth. 


FIGURE 2 Biopsy to be sent to Urotec GmbH in Dresden, Germany, an 
advanced pharmaceutical clean room facility for manufacturing of cell-based 
medicinal products, according to “Good Manufacturing Practice” (GMP). 


FIGURE 3 (A, B) Production of MukoCell® takes about 3 weeks. During this 
time, cells are isolated from the biopsy, expanded and cultured on the 
surface of a biocompatible scaffold. 


FIGURE 4 (A, B) MukoCell® is then packed in a sterile container and sent 
to the hospital, ready for its use in urethral reconstruction. 


FIGURE 5 (A, B, C) The bulbar urethra is opened along its ventral surface, 
and the urethral plate is longitudinally incised to obtain a wide window. 


FIGURE 6 (A, B) MukoCell? oral graft is layered carefully on the window 
created in the urethral plate. 


FIGURE 7 (A, B) Mukocell® is tailored according to the size of the window, 
created into the original urethral mucosal plate. 


FIGURE 8 (A, B) MukoCell® is sutured and quilted deeply into the urethral 


plate window. 
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FIGURE 9 (A, B) The bulbar urethra is closed over 16 Ch Foley silicone 
catheter. 
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